ABSTRACT
INTRODUCTION

38
Free radicals (FR) are molecules containing an unpaired electron; they are unstable and highly reactive. They are 39 products of cellular metabolism. Our body cells replenish themselves and produce energy to run the processes of the 40 body. During this process certain molecules are left behind with missing electron and therefore will go looking for another 41 one that is free radical steal electron from cells, DNA, enzymes and cell membranes. So removal of this electron changes 42 there chemical structure which causes damage and functions not normally. Free radicals are not only by products of 43 cellular metabolism but in recent era they introduced in to our bodies from other sources like cigarette or cigar smoke, 44 activity or the Hydrogen donating capacity was quantified in presence of stable DPPH radical on the basis of Blois method. NO scavenging activity was performed in the presence of nitric oxide generated from sodium nitroprusside using ascorbic acid as standard in both methods. The phenolic content was determined by using Folin-Ciocalteu reagent and flavonoid content was determined by aluminium chloride.
Result:
The preliminary phytochemical screening revealed the presence of saponins, sterols, flavonoids, alkaloids and phenolic compounds in the extracts. The scavenging activity was found to be dose 0.00, 0.11, 0.23 mg/g and 0.00, 0.05, 0.18 mg/g respectively, using quercetin as standard.
Conclusion:
The present study provides evidence that X. strumarium L., is a potential source of antioxidants and the extracts have constituents which were capable of showing antioxidant activity and the said in-vitro antioxidant activity may also be due to the presence of antioxidant principles present in the extracts like flavonoid and phenolic compounds. So the folklore use of X. strumarium L. has been proved in present research work. These findings confirm the great interest of the herb whose phytochemistry and phytopharmacology should be investigated further in order to detect possible phytotherapeutic uses in the prevention of ageing related diseases, cardiovascular disorders and Alzheimer disease.
radiation, alcohol, air and water pollution ingesting artificial products can lead to higher levels of free radical in the body. 45
Certain gases and even sunlight can affect the FR level in our body. This is the main reason of ageing which appears like 46 a disease; over degenerative diseases are now known to be linked to FR induced oxidative stress [1] [2] . 47
48
Oxidative stress is among the major causative factors in the induction of many chronic and degenerative diseases 49 including atherosclerosis, ischemic heart disease, ageing, diabetes mellitus, cancer, immune suppression, 50 neurodegenerative disease and others. Reactive oxygen Species (ROS) or FR play an important role in oxidative stress 51 related to the pathogenesis of various important diseases. Antioxidants are micronutrients that have gained importance in 52 recent years due to their ability to neutralize free radicals or their actions [3] [4] [5] [6] [7] [8] [9] . The present study was thought to carry out antioxidant and free radical scavenging activity of various extracts of leaves, 74 stems and roots of X. strumarium L. by in-vitro studies by multi-mechanistic assays and determination of the total phenolic 75 and flavonoids content. 
Preparation of Extracts 94
The powdered plant materials were extracted successively in soxhlet apparatus with various solvents like petroleum ether, 95 benzene, chloroform, acetone, ethanol and water. All the extracts were subjected to qualitative tests for the identification 96 
Determination of Total Phenolic Content 104
Total phenolic compounds were determined using Folin-Ciocalteu method and the results were expressed as gallic acid 105 equivalents. In brief, 0.005 g of dried ethanol extract was dissolved in 10ml of methanol-water mixture (4:6 v/v ratios). 0.2 106 ml of such solution was pipette in to a glass tube and 1ml of Folin-ciocalteu reagent, 0.8 ml of sodium carbonate (7.5%) 107
were added to it. The mixture was stored at room temperature for 30 min and then absorbance was read at 765 nm with 108
Shimadzu UV-visible spectrophotometer. Total phenolic content was calculated using a standard curve prepared with 109 dilutions of gallic acid. [14] 110 111
Determination of Total Flavonoid Content 112
The total flavonoid content was determined using the Dowd method. 5 mL of 2 % aluminium trichloride (AlCl 3 ) in methanol 113 was mixed with the same volume of the ethanol extract solution (0.5 mg/mL). Absorption readings at 415 nm using 114
Shimazdu UV-visible spectrophotometer were taken after 10 minutes against a blank sample solution consisting of a 5 mL 115 extract solution with 5 mL methanol without AlCl 3 . The total flavonoid content was determined using a standard curve with 116 DPPH scavenging activity or the hydrogen donating capacity was quantified in presence of stable DPPH radical 123 on the basis of blois method [18] . Briefly, to a methanol solution of DPPH (100 mM, 2.95 ml), 0.05 ml of test 124 extracts dissolved in methanol was added at different concentrations (20-100 μg/ml). Reaction mixture was 125 shaken and absorbance was measured at 517 nm using ascorbic acid as standard. The degree of discoloration 126
indicates the scavenging efficacy of the extracts. The experiment was performed in triplicate and percentage of 127 scavenging activity was calculated using the following equation 1. 
Scavenging of Nitric Oxide 132
Nitric oxide was generated from sodium nitroprusside and measured by the Greiss reaction according to the method of 134 
Reducing Power Determination
160 161 The Reducing power of extracts was determined according to the method of Yen and Chen (1995). The extracts (20-100 162 μg/ml) in water were mixed with phosphate buffer (2.5 ml, 0.2 M, pH 6.6), potassium ferricyanide (2.5 ml, 1%). Then the 163 mixture was incubated at 50
Phytochemical Screening
183
The following active constituents have been identified from the tests in the various successive extracts are alkaloids, 184 flavonoids, carbohydrates, sterols, phenols and glycosides. The phytochemical constituents present in successive 185 extracts of leaves, stems and roots are presented in Table 1 
Total Phenolic and Flavonoid contents
DPPH Scavenging Activity
222
The model of scavenging the stable DPPH radical is a widely used method to evaluate the free radical scavenging ability 223 of various samples. DPPH is a stable nitrogen-centered free radical the color of which changes from violet to yellow upon 224 reduction by either the process of hydrogen abstraction or electron donation. Substances which are able to perform this 225 reaction can be considered as antioxidants and therefore radical scavengers. It was found that the radical scavenging 226 activities of all the extracts increased with increasing concentration. Usually, higher total phenol and flavonoids contents 227 lead to better DPPH-scavenging activity [15] [16] . Leaves with high level of phenolic contents and highest amount offlavonoids showed the best activity. The antioxidant activity of ethanol extracts of various parts of X. strumarium increases 229 with concentration from 13.5% to 62.1% in leaves and from 8% to 44.06% in stem and 8.38 to 37.8% in roots. The 230 antioxidant activity of petroleum ether and chloroform extracts also increase with increase in concentration. (Table 5 , Fig.  231 The extracts showed good nitric oxide-scavenging activity and percentage inhibition was found to increases with 260 increasing concentration of the extract. The ethanol extracts of leaves, stems and roots were found to have significant free 261 radical scavenging activity against nitric oxide (NO) induced release of free radicals. The ethanol extracts of leaves and 262 stems had shown better reducing power than other. (Table 6 , Fig. 3a-c ) 263 264 Ruch, where they are compared with that of ascorbic acid as standard [20] . The extracts were capable of scavenging 289 hydrogen peroxide in a concentration-dependent manner. Scavenging capacity is increase with increase in concentration 290 and leaves shows maximum scavenging effects then stems and roots. Although hydrogen peroxide itself is not very 291 reactive, it can sometimes cause cytotoxicity by giving rise to hydroxyl radicals in the cell. Thus, removing H 2 O 2 is very 292 important throughout food systems. (Table 7 , Fig. 4a-c [20] . In the reducing power assay, the presence of antioxidants in the samples would result in the 320 reducing of Fe 3+ to Fe 2+ by donating an electron. Amount of Fe 2+ complex can be then be monitored by measuring the 321 formation of Perl's Prussian blue at 700 nm. Increasing absorbance indicates an increase in reductive power. Figure  322 shows dose-response curves for the reducing powers of the extract. It was found that the reducing powers of all the 323 extracts also increased with the increase of their concentrations. All extracts had shown good reducing power that was 324 comparable with ascorbic acid but ethanol extracts showed more reducing power ability than the other extracts. (Table 8 , 325 Fig. 5a-c 
2a-c) 232 233
